Association between the expression of LHR, FSHR and CYP19 genes, cellular distribution of encoded proteins and proliferation of porcine granulosa cells in real-time.
The process of granulosa cell luteinization is part of the main process determining growth, differentiation and proliferation of these cells. Although the mechanisms underlying the regulation of luteinizing hormone receptor (LHR), follicle stimulating hormone receptor (FSHR) and cytochrome P450 aromatase expression in mammalian granulosa cells is well understood, still little is known about the expression of mRNA and encoded proteins in relation to cell proliferation and luteinization in vitro. Porcine granulosa cells were observed in vitro at a168-h period while undergoing real-time proliferation using an RTCA system. Furthermore, LHR, FSHR and CYP19 mRNA expression were detected using RQ-PCR after 168 h of in vitro culture (IVC) at 24-h intervals, and LHR, FSHR and P450arom were examined by confocal microscopic observation at 0 h, 24 h, 48 h, 96 h, and 168 h of IVC. We found increased expression of LHR and CYP19 mRNA at 24 h and 48 h of IVC compared to the other stages (P less than 0.01, P less than 0.001), whereas FSHR mRNA was higher only at 0 h (P less than 0.001). In contrast, LHR, FSHR and P450arom protein expression was significantly higher at the end of the 168-h IVC period compared to 0 h, 24 h, 48 h and 96 h (P less than 0.001). LHR, FSHR and P450arom were distributed in the cytoplasm of porcine GCs at each time point of IVC. When analyzing cell proliferation, differences in cell index were observed (at least P less than 0.05) between the first (0-24 h) and the last period (144-168 h) of IVC; however, soon after 24 h of IVC a logarithmic increase in proliferation was also seen. We assume that the expression of LHR, FSHR and CYP19 mRNAs depends on the period of in vitro cultivation and may be linked with the luteinization process of porcine GCs. Furthermore, the patterns of mRNA and protein expression suggest a post-transcriptional regulation of LHR, FSHR and P450arom. In summary, it can be presumed that mRNA and protein expression and in vitro luteinization and proliferation of porcine GCs are regulated by different mechanisms, because not all of these processes are correlated.